Experimental details

General experimental procedures:
HR-TOF-ESI-MS data were obtained on a micrOTOF ESI-MS spectrometer (Bruker Daltonics). A solution of 0.1% formic acid in 2-propanol/water (1:1 v/v) containing 5 mM NaOH was used for mass calibration. Data acquisition and analysis were performed using HyStar 3.2 software. NMR spectra were recorded at 291.15 K on a Bruker Avance III spectrometer (Bruker Daltonics) operating at 500. software was used for spectra analysis and processing.
Isolation of vasicine:
Vasicine was isolated from the CH 2 Cl 2 extract of Peganum harmala L. (Zygophyllaceae).
Briefly, a portion of the crude extract (2.0 g) was suspended in CH 2 
Synthesis of protoberberine derivatives:
8-Oxoberberine was synthesized according to a published procedure [2] , with minor modifications. To a solution of berberine chloride hydrate (~ 95%, Fluka; 50.7 mg dissolved in 4 mL of hot water), a 30% aqueous solution of NaOH (4 mL) was added dropwise under stirring. The mixture was heated under reflux for 3 h. After cooling to ambient temperature, the collected precipitate was washed with water and treated with 3% hydrochloric acid C NMR data, see Table 1S ). C NMR data, see Table 2S ). Purity of both products was ≥ 95% ( 1 H NMR). C shifts deduced from HSQC and HMBC experiments. δ H reference data measured in CDCl 3 can be found in [2] . δ H and δ C reference data measured in DMSO-d 6 can be found in [4] . C shifts deduced from HSQC and HMBC experiments. δ H and δ C reference data measured in DMSO-d 6 can be found in [4] .
